Summary. The behaviour of mouse spermatozoa in solutions of low electrolyte content was different from that reported for the rabbit. Mouse spermatozoa, suspended in isotonic solutions of glucose, sucrose and fructose, showed no tendency to agglutinate tail-to-tail (as occurs with rabbit spermatozoa) but became permanently immotile within 10 to 15 min.
Summary. The behaviour of mouse spermatozoa in solutions of low electrolyte content was different from that reported for the rabbit. Mouse spermatozoa, suspended in isotonic solutions of glucose, sucrose and fructose, showed no tendency to agglutinate tail-to-tail (as occurs with rabbit spermatozoa) but became permanently immotile within 10 to 15 min.
A species of bacterium (Pseudomonas maltophilia) was discovered which caused an intense agglutination of mouse spermatozoa resembling an antibody agglutination. A serially diluted culture of bacteria produced an agglutination reaction whose end-point was dependent on the concentration of spermatozoa used for the test. Spermatozoa became agglutinated head-to-head, tail-to-tail, and head-to-tail. The agglutination involved the bacteria themselves and not a product of their growth.
Five additional strains of P. maltophilia were examined. Four of these strains also caused agglutination of mouse spermatozoa, one strain did not. Three members of the genus Serratia were capable of agglutinating mouse spermatozoa and one other was not.
In addition to mouse spermatozoa, P. maltophilia agglutinated spermatozoa of the rabbit strongly and of the human slightly.
INTRODUCTION
The agglutination of spermatozoa has long been used as a method of detecting antibodies against spermatozoa. Metchnikoff (1900) and Weichardt (1901) in their studies on sperm agglutinins made no mention of the type of agglutina¬ tion that was observed. Later it was recognized that mammalian spermatozoa will form a head-to-head agglutination in normal serum (Henle, Henle & Chambers, 1938; Chang, 1947) and even in saline (Chang, 1947) . Henle et al. (1938) separated bull sperm heads from tails and demonstrated the presence of head-specific and tail-specific antigens. They obtained specific head-to-head and tail-to-tail agglutinating heterologous antisera by immunizing rabbits respectively with head or tail fractions. Snell & Poucher (1943) and McLaren (1964) scored only tail-to-tail agglutination in titrations of isoantiserum against mouse spermatozoa, in order to avoid the non-specific head-to-head agglutination which occurs with saline and with normal mouse serum. Tail-to-tail agglutination in the absence of specific antisera was not known to occur in the mouse. Smith (1949) occasionally found tail-to-tail agglutination of rabbit spermatozoa in normal human and goat serum but, in general, tail-to-tail agglutination of rabbit spermatozoa, which occurs along with head-to-head agglutination in iso-immunized rabbits (Edwards 1960) , was strong evidence for antibody against rabbit spermatozoa. However, Bedford (1965) found that mature rabbit spermatozoa consistently agglutinated tail-to-tail in isotonic solutions of low electrolyte content.
It seemed of interest to report that although this same tail-to-tail agglutina¬ tion in low electrolyte solutions did not occur with mouse spermatozoa, two species of bacteria were discovered which caused an intense tail-to-tail, head-tohead and head-to-tail (1961) .
A sample of normal sterile mouse serum was inoculated with each of the organisms and incubated at 37°C. At intervals of 1, 2, 4 and 6 days samples were aseptically removed and stored at -20°C until assaying. Each sample (approximately 0-4 ml) was centrifuged, and the supernatant diluted 1:1 with sterile saline before titration. f Agglutination patterns from these strains varied slightly from the usual pattern observed, but still resembled immune-type agglutination. Reactions of rabbit and human spermatozoa to P. maltophilia Epididymal, seminal and washed seminal rabbit spermatozoa were tested in serial dilutions of P. maltophilia (Table 4 ). All gave very intense agglutination reactions, but differed somewhat from mouse spermatozoa in their appearance. Head-to-head adherence was the dominant pattern. Nevertheless, in low dilutions (<1:32) of P. maltophilia, tail-to-tail clumping was common. In higher dilutions only head-to-head agglutination occurred which was clearly distinguishable from the non-specific head-to-head adherence that occurs normally with rabbit spermatozoa.
Human spermatozoa behaved differently from either mouse or rabbit (Table 4) . Although a small number of spermatozoa adhered tail-to-tail, no massive agglutination occurred. The amount of agglutination was so small that a definite end-point could not be established.
DISCUSSION
The sperm agglutination test has been an important immunological assay for antibody against spermatozoa. However, the test has one serious limitation that weakens its reliability. There is no simple, satisfactory method of recogniz¬ ing non-specific agglutination. In a particular titration, one assumes that the agglutination observed is due to antibody against spermatozoa and not to a non-specific agglutinating factor. This inadequacy is further amplified by the fact that spermatozoa are known to agglutinate under a wide range of cir¬ cumstances. Head-to-head agglutination of mammalian spermatozoa in normal serum and physiological saline solutions has been reported by a number of workers (Chang, 1947; Henle et al, 1938; Smith, 1949) . Chang (1947) also cited that agglutination occurred in egg albumin, plasma fractions, trypsin and tissue extracts. Tail-to-tail non-specific agglutination, in general, occurs much less commonly. However, Smith (1949) found tail agglutination of rabbit spermatozoa in normal human and goat serum. Although Smith never found rabbit spermatozoa to agglutinate through their tails in normal rabbit serum, Edwards (1960) found this tail agglutination in serum from one of his control rabbits. Tail agglutination was reported by Bedford (1965) Immunological assays such as the mixed-cell antiglobulin test (Edwards, Ferguson & Coombs, 1964) or the haemagglutination test have controls available to detect non-specific reactions. Unfortunately these or other assays cannot be used as controls for the sperm agglutination reaction since the anti¬ bodies being detected are probably not entirely the same.
The intense agglutination of spermatozoa that occurred with Pseudomonas maltophilia raised the speculation that these bacteria might be associated with problems of infertility. Although P. maltophilia is not considered to be a patho¬ genic bacterium, it has been isolated from animal and human tissues including the human oviduct (Hugh & Ryschenkow, 1961 (Rümke & Hellinga, 1959; Nakabayashi, Tyler & Tyler 1961; Phadke & Padukone, 1964; Rümke, 1967) . Although Phadke & Padukone (1964) concluded that these sperm agglutinins were not "responsible or indicative of infertility", Rümke & Hellinga (1959) and Rümke (1967) found a close correlation between the titre of sperm agglutinins in the serum and infertility of the male host.
Sperm agglutinins in the serum of human females have been examined by Franklin & Dukes (1964) It is conceivable that bacterial interference with sperm motility by agglutina¬ tion, as exemplified by P. maltophilia, might be important in some cases of infertility and might even find application in contraception techniques.
